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?3VALUATION OF GUST AND DRAFT TSELOCITIFS FROM FLIGHTS OF 

P-61c AIRPLANES WITHTN TINKDERSTO~ MAY 13, 1947 

By H. B Tolefson 

The  gust and draft velocities  evaluated f r o m  records of NACA  instru- 
ments  installed in P-61c airplanes  participating in thm4erst@m flights 
at  Clinton County Air Field,  Ohio, from May 13 to M a y  29, 1947 are 
presented  herein. In accordance  with informal agreement,  these  data are 

. of the  type  evaluated  for  the  thunderstorm  flights at Orlan5o,  Florida 
in 1946 (see  reference 1) with  the major exception  that  the  gust nata are 
presented  for.consecutive  time  intervals of each  traverse  instead of 
consecutive space intervals. Similarly, the  location of draft  velocities 
encountered  during  the  traverses is defFned in terms of time rather thsn 
distance f r o m  the  start of the traverse. 

Langley Memorial  Aeronautical  Laboratory 
National  Aavisory Commitbe for  Aeronautics 

Langley  Field, Va. 

- Rlchard V. Rhod'e 
Chief  of  Aircraft  Loads  Division 

fk 

Harold B Tolef m n  
Aeronalltical  Engineer 
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2 I’TACA FU4 NO. L7J29 

1 Tolef son, H. B : Ev&lmtion of Gust and Drast Velocities from 
Flights of P-61C Airplanes within Thunderstorms. IT - July 9 1946 
to Ju ly  11, 1946 at Orlanao, Florida. NACA RM No. L6Il6a, 19b6. 
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NACA m m. ~ 7 ~ 2 3  

TABLE I.- SUMMARY OF GUST MEASJRll4XNTS FROM FLIGHTS 

0 - 10 
10 - 20 - 30 
30 - 40 
40 - 50 
50 - 60 
60 - 70 
70 - 80 

b80 - 90 
- loo 

loo - 110 
110 - 120 
120 - 140 

-. 

a0 - 10 
x) - 30 

50 - 60 
60 - 70 

80-9 
90 - 100 

10 - 20 

30 - 40 
40 - 50 

70 - 80 

4 c o  - 110 

Airplane 348 - "reverse 1 
, 45,126 ft 

1 

i 

- 
-7 .I 
-5 a 5  
-5 .P 
-7.4 
- 3  .2 
-6 -8 
-9.1 
-9.4 
-3.2 
-5 -5 
-3.2 
-3.2 
"" - 

-6 -6 

-11.4 
-19.2 

""- 

""_ ""- 
-9 "7 ""- 

""- 
" S "  ""_ 
-6 -4 ""- - 

Airplane 348 - Traverse 2 
Length of traverse 101.5 sec, 35,OW ft I ~- 

8.1 

-4.5 5.2 
"5.5 7 - 1  
-3.5 3 a 2  

-3.5 6.8 
-10.0 3.2 
---- 8.4 
---- 9.0 
-7.4 6.4 
-4.8 4.5 
-4.8 

"" "" 

- 
12.1 
"" 

"" 

18.2 

4.6 
"" 

"" - -" 
"" 

"" 

"" - 

-"" 
""- ""- ""- 
""S ""- ""- ""_ ""- ""_ "- 

5 
3 
3 
4 z 
a 
8 
4 
4 
2 
1 
0 

4 
4 
4 
2 
3 
2 
6 
2 
5 
5 
C 

3 



TABLE I .- EiWMARY OF GUST "U3EMER'TS - Continue3 

1 i I 

Gust 
gracli ent 
distance 

( ft) 

NO 
of 
guats 

Airplane 348 - Traverse 3 

I 

-7 
Length of traverse 820.3 sec 

I_ 

"" 

"" 

"" 

-5.4 
-6 .I 
-8 
-3.2 
-2 -6 
-2.6 
-3.2 
-5.1 

-4 -8 

-2.6 

"" 

-3.2 

-8.0 
"" 

"" 

-5.1 
-4.5 

-2.6 
"" 

-" - 
-2.6 
"" 

"" 

" - - 
-2.9 

-2 -6 
-" - 
"" 

-3.2 
-3.5 
-5.1 
-1.3 
-5.8 
.__ 

I 284,510 f t  
Ic.ll 

""- 
""- ""_ 
-9 .o 
-12.2 ""_ ""- ""_ 
""- ""_ ""_ -"" ""_ 
-10.1 

-7 .o 
""_ 
"-" ""- 
-11.7 
-11.1 ""_ ""_ ""- 
""- ""_ ""_ ""_ ""_ ""_ 
-6 .5 ""_ ""_ 

-*"- 

-6.2 
-2 -6 ""_ 

0 
2 
0 
5 
2 
6 
2 
4 
3 
4 
2 
0 .  
1 
2 '  
5 
6 
1 
0 
3 
2 
0 
1 
0 
1 
0 
1 
0 
1 
0 
1 
1 
2 
1 
5 
2 
3 
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I 

TABLE I.- SUMXARY OF CUST MEAslxREMENTS - Continued 

do - 40 
40 - 50 
50 - 60 
60 - 70 
70 - 80 
80 - 90 
90 - loo 
loo - 110 
110 - 120 
120 - 130 
130 - 290 
290 - 300 
300 - 310 
310 - 320 
320 - 330 
330 - 340 
340 - 350 
350 - 360 
360 - 370 
370 - 380 
380 - 390 
390 - 400 
400 - 410 
410 - 420 
420 - 450 
450 - 460 

21,000 

20,500 

"" 

-3 -9 

-3.6 
-3.6 
-3.6 
-3.6 
-2.9 

-3.6 

"" 

-" - 
"" 

"" 

-4 09 
-9.4 

-3.6 
-16.5 

"" 

-6.8 
-6.8 
-4 .2 
-3  -6 
-3.6 
-3.6 
"" 

"" 

I"" - 
dCloud entry and exit not indicated on records. 

0 
2 
0 
3 
1 
3 
5 
9 
5 
4 
0 
1 
3 
4 
0 
1 
5 
6 
8 
9 
4 
4 
4 
1 
0 
2 



6 NACA R4 NO L7J29 

t 

TABLE I.- SUMMARY OF GUST ME- - Continued 

interval 

Gust 
gradient 
dietance 

( ft) 

NO 
of 

gu5t8 

460 - 470 
470 - 480 
480 - 490 
4go - 500 
500 - 510 
510 - 5x1 
520 - 530 
530 - 540 
540 - 550 
550 - 560 
560 - 570 
570 - 580 
580 - 5 9  
5 9  - 600 
600 - 610 
610 - 620 
620 - 630 
630 - 640 
640 - 650 
650 - 660 
660 - 670 
670 - 680 
680 - 6 9  
690 - 820 
820 - 830 
830 - 840 
840 - 850 
850 - 860 
860 - 870 
giro - 880 
880 - 890 
890-goo 
goo - 910 
910 - 920 
920 - 930 
930 - 970 

Airplane 354 - Traverse 1 
Length of traverse 1550.6 eec, 460,187 f t  

1 
1 
2 
4 
4 
2 
2 
2 
3 
3 
0 
1 
0 
1 
2 
0 
3 
3 
1 
1 
1 
1 
1 
0 
1 
7 
0 
5 
3 
6 
5 
8 
2 
5 
6 
0 

- 



970 - 980 
9m - 990 
990 - 1000 
1000 - 1010 
1010 - 1020 
1030 - 1060 
1060 - 1070 
1070 - 1080 
1080 - 1270 
1270 - 1280 
1360 - 1370 
1370 - 1390 
1390 - 14-00 
1400 - 14gO 

1020 - 1030 

1283 - 1360 

1490 - 1500 
1500 - 1510 
1510 - 1520 

1540 - 1560 
1520 - 1530 
1530 - 1540 

o - 150 
150 - 160 
160 - 170 
170 - 180 
180 - 210 
210 - 220 
220 - 230 
230 - 240 
240 - 250 
250 - 260 L 

T f i 

I 

16,000 

Airplane 360 - Traverse 1 
Y 

1 
0 
1 
0 
1 
4 
0 
1 
1 
0 
1 
0 
1 
0 
3 
0 
5 
1 
2 
2 
2 
0 

0 
2 
1 
3 
0 
1 
4 
9 
7 
2 

" 



8 XACA RM 100 L7J29 

f 
0 -  10 
10 - 20 

30 - 40 
90 - 30 

40 - 50 
50 - 60 
60 - 70 
70 - 80 
00- go 
go - 100 

100 - U O  
n o  - 120 
130 - 140 
140 - 150 
150 - 160 
%60 - 170 
170 - 3-80 

, zx) - 130 

180 - 190 

Airplane 360 .- Tmverse 2 
Length of traverse 184.6 eec, 56,036 it 

%loud entry. 
beloud exit . 

-r 

L 

- 
-1 09 
-9 .o 
4 . 8  
-4 -5 
-8 -7 
-9 a? 
-3 .5 
-2 02 

-1l .o 
-4 .8 
-3 -5 
-3 .9 
-3 *5 
-5 .5 

-5.2 
-2 02 

""- 
""_ 
0"" - 

- 
3 
9 

3 
9 
10 
2 
4 
9 

13 
5 
9 
3 
2 
4 
9 
4 
1 
0 

a 



TABU I .- SUMMARY OF GUST -S - Continued 

I 
night 1 

0 - 10 
10 - 20 

30 - 40 
40 - 70 
70 - 80 
80- 90 
90 - 100 
100 - 110 
110 - 120 
130 - 140 

x) - 30 

120 - 130 
140 - 150 
150 - 160 
160 - 170 
180 - 190 
190 - 200 

220 - 230 

a170 - 180 

200 - 210 
210 - 220 
230 - 240 
240 - 3 0  
250 - 260 
270 - 280 
260 - 270 

280 - 290 
290 - 300 
300 - 310 
310 - 320 
320 - 330 
b330 - 340 
340 - 350 

&350 - 360 
b36~ - 370 

370 - 380 
380 - 410 

Airplane 353 - Traverse 1 
Length of traverse 403.6 sec, 113,540 ft 

""- 
-1 06 

-1 06 
-3  -2 

"-" -"" ""- 
-4 02 
-1 06 
-3.2 

-1 -6 
-3.2 
-4 05 
-3.2 
-5 08 
-3 08 
-4 -5 
-2 .g 
-2 -4 
-4.1 
-1 06 

""- 

""_ 
-3.2 
-5 e 8  
-5 .a 
-4 05 
-I -6 - 10 .g 
-7.4 
-4.8 
-9 .o 
-9 -3  
-4.5 
-7.4 
-2.6 ""_ 

L 

""- 
1 
5 
7 
2 
0 
1 
1 
-3 
2 
2 
0 
1 
4 
6 
3 
7 
4 
I! 
4 
2 
6 
2 
4 
3 
3 
6 
3 
7 
10 
5 
3 
9 
14 
7 
6 
5 
0 - 



10 NACA R?4 Eo. L7J29 

a 
0 - 10 
10 - 20 
20 - 30 
30 - 40 

50 - 60 

70 - So 
80- 90 

40 - 50 

60 - 70 

b90 - 100 
100 - 110 
11@ - 120 
1.20 - 130 
130 - 140 

Airplme 353 - Traverse 2 
Length of traverse 138.8 aec, 

12.1 
7 a 3  

9 *6 
4 *e 
5.1 
5 01 
6 07 
4 -1 
3 -5 
4 -7 
9 -3 

8 .o 
4 .c 

”” 

-6 -4 
-4 -1 
-8 .9 
-6 .I 
-4 .1 
””_ 

-3 -5 
-1 *6 
-4.1 
-3 *5 

-5 *4 

-1.5 

”-” 

””- 

I 

””- 

””- 

””- 

””- 

””- 

””- 

””_ 

-4 .o 
-6 .h 
””- 

””- 

-7.2 
-7.2 
-”” 

6 
8 
7 
4 
7 
1 .  
7 
4 
5 
2 
3 
1 
4 
3 

0 - 210 
210 - 2?0 

230 - 240 
240 - 250 

220 - 230 

a o  - 260 
?Go - 270 
270 - 280 
zl% - 290 wo - 300 
300 - 310 
31c - 320 
320 - 330 
330 - 340 
340 - 350’ 
350 - 360 

Airplane 331 - Traverse 1 
Length of t rmerse  1360.8 eec, 475,733 ft 

21,@00 

21 f 500 
22,000 

?1,500 
22 , 000 
22,500 

”” 

7 .o 
11 .I --- - 
”” 

7 .A 
16.2 
22.2 
13.6 
10.5 
15 -5 
15 -9 
19.7 
12 .o 
? -5 
8.6 

- 
”“- 

-II .7 
-11 *1 

-8.2 
-20 .G 
-1’3 -7 - 15 05 
-7 .o 

-16.2 
-15 .Q 
-11.4 
-23 .I 
-11.4 

-4.2 
-4.9 

””- 

__I 

- 
”” 

” - - 
26 .g 
”” 

”” 

8 .e 
26 .3 

26 .I 

15 .o 
39.6 

4 *3 
LO 07 

”” 

”” 

”” 

“ 

“”- 

””- 

””_ 

”-” 

-10 .3 

-10 .o 
-11 . 3 

””- 

””- 

-”“ 

-”“ 

””_ 

-47 .e 

-9.4 

””_ 

” - - - 
“ 

t c 

t 
i 

5 

0 
3 
7 
0 
1 
7 
14 
11 
13 
13 
7 

1P 
8 
12 
8 
3 .“” 

3 



NACE RM IT0 0 L7J29 11 

Aimlane 351 - Traverse 1 
:* p "" 

I 
i 
1 

-13 e 4  
-6 e 3  
-6 -7 
-10 05 
-10.5 
-8.6 
-4 .e 
-7  -6 ""_ -"" 
-5 01 

-3 .e 
-5 .k 

-4.7 

""_ 
""- 
""_ 
""- 
""- ""_ 
-6 .O 
-9 =9 
-7.2 
-3 05 
-5 -7 
-3.8 
-11.3 
-3.8 
-6.6 
-7.2 
-7 -6 
-6 e6 
-6.9 
-12 .o 
d14.5 

I 

1 

_I 

- -" 
12.4 
9 -5 

rg 02 
16.8 
15 -3 
18.9 
7 .6 

"" 

"" 

"" 

"" 

"" 

"" - -" 
"" 

"" 

"" 

"" 

10 -8 
8.6 
"" 

"" 

12 .o 
5 -2 
8 -7 
6 -7 
12 05 
13 .5 

25 -7 
"" 

"" 

"" 

14 -2 
"" - 

475,7 

-18.2 
-25 06 
-9 04 ""_ ""_ ""_ 

""- 
-16.3 ""- 
""- 
-11.3 ""- ""_ 
-4 05 ""- 

""- 
""- ""- ""- ""- ""- 
-18.7 
-9 -9 
-6 04 
-10 . 8 ""_ 
""- 
-11. e 
-10. I 

-16.2 

""- 
""_ 
""_ 

'3 : 
T 

I 
-9.3 ' 133 
-22.3 I --- 

=Ti 

5 
3 
5 
3 
11 
4 
4 
5 
1 
0 
1 
0 
1 
1 
0 
1 
0 
1 
0 
1 
3 
2. 
3 
5 
5 
5 
4 
3 
5 
3 
7 
5 
5 
9 
11 - 



12 NACA RM NO L7J29 

. 
L 

1 

I Gust 
gradient 
distance 

( ft) 

- 

No. 
of 
gusts 

__L 

1020 - 1030 i 
1030 - 1040 I 
1040 - 1050 
1050 - 1060 
1060 - 1070' 
1070 - 1080 
1080 - logo 
logo - 1100 
1100 - 1110 
1110 - 1120 
1130 - El40 1120 - u30 
1140 - 1150 
1150 - 1160 

1180 - 1290 
1290 - 1300 
1310 - 1370 

1160 - 1170 
1170 - 1180 

'1300 - 1310 

a0 - 20 
20 - 30 
40 - 50 30 - 40 
50 - 60 
60 - 70 
70 - a 
80 - 100 
100 - 110 
110 - 120 
120 - 130 

Airplane 351 - Traverse 1 
Length of traverse 1360.8 eec, 475,733 ft 

'Airplane 348 - Traverse 1 
Length of traverse 250.4 aec, 79,227 ft - 

"" 

4 04 
10 .e 
5 *7 
6.6 
7 *6 
4.4 

13 *3 
8 05 

14.6 

"" 

" 

"" I 

- 
3 
7 
1 
6 
2 
2 
3 
7 
2 
9 
3 
4 
2 
0 
1 
1 
0 
1 
0 
0 

L_ 

- 
0 
4 
8 
6 
3 
2 
2 
0 
7 
e 



KACA RM NO L7J29 1 3  

t I Gust 
gradient 
distance 

( ft 

No . 
of 
gusts 

Ai rp lane 348 - Traverse 1 
Length of traverse 250 -4 sec, 79,227 f t - 

-19 -9 
-5.4 
-8.9 
-2.2 ""_ ""- 
-7 .o 
-6 -6 
-4 -1 
-5.1 
-5 .7 
-6 .O ""- - 

-.-I- 

16 
6 
11 
7 
2 
0 
2 
-8 
5 
8 
8 
11 
0 
" 

PI 

0 
2 
2 
1 
1 
3 
0 
4 
1 
0 
3 
2 
2 
0 
5 
0 
0 
4 
5 - 

130 - 140 
140 - 150- 
150 - 160 
160 - 170 
170 - 180 
180 - 190 
190 - 200 
200 - 210 
210 - 220 
230 - 240 
220 - 230 

b240 - 250 
250 - 260 

0 - 5 0  
50 - 60 
60 - 70 
70 - 80 
80-9 
?o - 100 
100 - 110 
110 - 120 
120 - 130 
130 - 140 
140 - 150 
150 - 160 
160 - 170 
170 - 180 
180 - 190 
190 - 200 
200 - 210 
210 - 220 
220 - 230 

%loud exit  

Airplane 348 - Traverse 2 
Length of traverse 606.9 eec, 196,153 ft 

15,500 



14 RACA RM NO L7J29 

. 
c 

. 

Gust  
gradient 
distance 

( ft) 

"- 

NO. 
of 

gusts 

Airplane 348 - Traverse 2 
Length of traverse 606.9 sec, 196,153 f t  

230 - 240 
250 - 260 
280 - 290 
300 - 310 
310 - 320 
320 - 330 
330 - 340 
340 - 350 
350 - 360 
360 - 370 
370 - 380 
380 - 390 

240 - 250 
960 - 270 
270 - 280 
290 - 300 

390 - 400 
400 - 410 
410 - 420 
420 - 430 
430 - 440 
4-40 - 450 
450 - 460 
460 - 470 
470 - 480 
480 - 490 
490 - 500 
500 - 510 
510 - 520 
520 - 530 
530 - 540' 
540 - 550 
550 560 
560 - 590 
600 - 610 b590 - 600 

15,500 

16,000 

15,500 

16,000 

15,5m 

16,000 

16,300 
16,000 

16,500 

16,000 

-2 .a 
-4 -4 
-6.6 
-11 . 3 
-4 01 ""- 
-3 -1 
-3 -8 
-5 00 
-5 .o 

-4.4 
-11 -0 
-5 .o 
-4.4 
-1 06 
-5 .o 
-7 .a 
-9 .I 
-19 04 
-13 -2 
-8.5 
-12 02 
-13 -5 
-21 .o 
-11 03 
-8.5 
-2.5 
-2 08 

""_ 

""_ 
-3 .a 
-1.9 
-4.4 ""_ 

""- ""- - 

- 
3 
3 
5 
6 
4 
2 
5 
2 
6 
4 
2 
4 
4 
2 
1 
3 
7 
6 
9 
8 
4 
4 
10 
9 
8 
7 
4 
2 
3 
1 
2 
2 
3 
0 
0 
0 

aCloutl entry . 
%Xoud exi t  . 
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Time 
interval 

( I 
Airplane 360 - Traverse I 

Length of traverse 809 -0 8ec , 210,080 f t  

ll, 000 

10,500 

10,000 

10,500 

10,000 

9,500 

""_ 
-5.4 
-3 04 

-9 0 1  
-19.2 

""_ 
""- ""- 
-7 -6 
-7 06 
-8 .8 
-3.2 
-12.3 
-6 .O 

-6 03 
-8.8 
-10.1 
-5 -7 
-2 -5 
-4.4 

""- 

""- -"" 
-6 -0 
-5 -7 
-5 04 
-6 -6 

-10 -4 
-9 01 

-13 -9 
-18 .o 
-11.7 
-4.4 ""- ""- 
-9 -1 - 

""- ""- ""- ""- ""- ""- ""_ 
-7.7 

-14 .O 
""- 
"-" ""_ ""_ ""- ""- ""_ "-" ""_ ""_ 
-8 -0 
-3 -7 ""- ""_ 
-18.5 ""- ""_ ""- ""_ ""_ ""_ ""_ ""_ ""- ""- ""- ""- - 

cs 

0 
1 
1 
0 
2 
4 
0 
1 
5 
2 
10 
2 
7 
5 
0 
3 
5 
4 
8 
3 
4 
3 
0 
5 
7 
8 
5 
4 
9 
9 
10 
6 
5 
1 
0 
4 ".-.- 



16 NACA RM KO L7J29 

NO 
of 

gusts 

" 

550 - 560 
560 - 570 
570 - 580 
590 - 590 
50 - 600 
600' - 610 
610 - 620 
620 - 630 

6Lo - 650 
670 - 660 
660 - 670 

680 - 690 
690 - 700 
700 - 710 

~~ 

630 - 640 

670 - 680 

710 - 720 
720 - 730 
730 - 740 
740 - 750 
750 - 760 
760 - 770 
7-70 - 780 
780 - 790 
730 - %c 

%o - 910 

a. - 10 
10 - X) 
20 - 70 
30 - 40 
40 - 50 
50 - 60 

Airplane 360 - Traverse 1 
Length of traverse 809 .O aec 210,0.% ft 

9,500 
10, OCO 

10 y 5m 

10, ooc 

IO, 500 

- 
11 -0 

€! .2 
5 -4 
14.5 
6 .o 

14.8 
2.0 
4.4 
6.6 
2.5 
4.7 
6 *3 

6 -9 
4.1 
4 .I 

4.1 
13.6 
9 =5 
9.1 
6 -9 

14.8 

4.4 
4.4 

"" 

"" 

"" 

- 
-13.2 
-? .5 
-9 .I 

-10.4 
-15.8 - 12.6 
-11.7 
-9.1 
-4.4 
-6 -6 
-6 -6 
-3 -8 

-5 -7 
-7 *? 
-6 -6 
-4.4 
-8 02 
-2.8 
-16.1 
-6.3 
-2 .rj 
-9.8 

-3 -5 
-3.2 

_"" 

-"" 

I _ . -  ""_ 
""- ""_ 
-12 .7 
-8.5 ""- ""- 

-17 -9 

-20 e6 
-14.2 
-10.7 

""- 

""- 
"-" 
-8.3 

-10 -6 

-6 -7 

""_ 
""_ 
""_ 
""- 
-8 -6 ""- 

""- 
""- 
""- 

Airplane 360 - Traverse 2 
Length of traverse 306.4 aec, e, 332 ft 
10,500 

11,000 

7.8 -14.1 

1l.r) -11.0 
14.8 -13.5 

~- " 

8.5 -7.2 

4.1 -3.4 
6.6 -6.0 i 

"" "-" -r 14.5 ----- 
"" ""- 
"" ""- 
0.7  ----- 

-E .8 

IL." 
5 
3 
4 
9 
5 
3 
7 
.E! 
4 
6 
2 
2 
0 
!? 
5 
3 
2 
3 
6 
5 
7 
3 
6 
0 
4 
2 

__I 
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TAB= I .- SIBWARY OF GU3C KEASWM24TS - Continued 

I I effective 
Pressure 

Airplane 360 - Traverse 2 
Length of traverse 306.4 sec, €5,832 ft 

" ""_ ""- 
-0.e ""_ ""_ 

-22 -6 

-10 -0 
-17 -7 
-6 -7 

""_ 
""_ 
"".. ""_ 
-12.9 
-24.6 ""- ""_ 

- 
2 
2 
4 
0 
4 
5 
3 
2 
6 
4 
2 
2 
5 
IC 
2 
5 
11 
1 
8 
2 
4 
0 - 

"" 

-6 .O 
-5 -6 
-7.8 

-6 -9 
-11 -3 
-3.8 
-6 .O 
-8.8 
-6 -9 
-2.5 
-2.5 -= -6 
-3.8 
-9.1 
-11.3 
-8 .5 
-14 -1 
-21 .o 
-2.8 
-2 -5 

""- 

""- - 

60 - 70 
70 - 
so-?o 
30 - 130 
130 - 140 
150 - 160 140 - 150 
160 - 170 
170 - l&l 
1% - 190 
190 - 200 
200 - 210 
210 - 220 

23C - 240 
240 - -0 
260 - 270 
270 - 280 

220 - 230 

=pi0 - 260 

280 - 290 
290 - 300 
b300 - 310 

"- 
127 

102 
111 
68 

"- 

-" 
"- 
"e 

123 
274 

A l r p l a n e  353 - Traverse 1 
Length of traverse fb5.3 sec, 203,024 ft - 

0 
2 
I 
2 
0 
3 
0 
2 
0 
7 
J 

"" 

"" 

"" 

2.2 

4.4 

8 a 5  

"" 

"" 

"" 

10 .I 
____I 

0 - 50 
50 - do 
6~ - 70 
70 - Fb 
80 - 110 
110 - 120 
120 - 140 
140 - 150 
150 - 160 
160 - 170 
."-I 

 loud e x i t .  

~ 5,500 

6,000 

""_ 
-5 -7 
-9 05 
-6.3 

-5 =7 
""- 
""- 
""- 
""- 

-4 .? 

""_ 
""- 
""- ""_ -"" ""- 
""- 
""- 
""- 
-6 .s 



18 NACA FM No. L7J29 . 

Airplane 353 - Traverse 1 
Length of traverse 805.3 sec , 203,024 f t 

-3 -5 

-6 .O 
-4 -4 
-8 -9 
-5.1 
-4.7 
-9 -2 

"9;5 
-5.4 
-8.5 
-8 -9 
-21 -1 
-17 -7 
-12.7 
-11.1 
-15.2 
-8.2 

-13 -0 
-13 -9 
-12 -3 

-"" 

""_ 

""_ 
""_ ""- ""- 
-4.4 
-3 -5 
-5 -7 
-3 -5 
-4.7 
-8.3 

-11.1 
-7 -6 
-7 .o 
-6 -3 
-7.3 - 

1 
1 
3 
2 
2 
5 
4 
8 
1 
3 
4 
7 
4 
7 
11 
8 
10 

5 
4 
0 
2 
3 
4 
0 
2 
0 
2 
1 
2 
1 
1 
6 
6 
2 
4 
4 
5 
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TABLE I.- S M M R Y  OF GUST " F l J T S  - Continued 

I Maximum effective 

velocfty 
. gust 

u* 
(fP4 

max 

1 NO. 

Airplane 353 - Traverse 1 
Length of traverse 805.3 8ec, 203,024 ft - 

7 
1 
2 
4 
1 
0 
1 
0 
1 
0 
4 
1 
1 
2 
1 
0 
" 

- 
0 
1 
1 
3 
5 
1 
6 
1 
1 
3 
3 
5 
6 
7 
2 
9 

T 

L 

5,500 560 - 570 
570 - 580 
580 - 590 
590 - 600 
600 - 610 
610 - 660 
660 - 670 
670 - 680 
680 - 690 
690 - 730 
730 - 740 
b740 - 750 
750 - 760 
760 - 770 
Tm - 780 
780 - 8lo 

-5.4 
-10.4 

-16.3 
""- 
""_ ""_ 
-4.4 

-3.8 

-10 01 

-3 02 
-3.2 
-3.8 

""_ 
""e 

""_ 

""_ - 
Airplane 353 - Traverse 2 

Length of traverse 517.3 e m 9  137,229 ft - ""- 
-5 .o 

I -5.7 
-5 .o 

-6.9 

""- 

""- 
-15 .k ""_ ""_ 
-6 -6 
-15.7 
-6 .c) 
-6 -6 
-9.7 
-6 .: 

~ "- 

T 0 - 40 
40 - 50 
50 - 60 

70 - 80 
" g o  
go - loo 
100 - 110 
110 - 1?0 
130 - 140 
140 - 170 

%O - 70 

120 - 130 

150 - 160 
160 - 170 
180 - lW 

bClou3 ex t 
%loud en r 

170 - 3-80 

1 0 
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TABLE I.- SUMMARY OF ME-S - Continued 

Maximum 
effective 

P a t  
velocity 

ue 

( f P 4  
max i 

190 - 200 
200 - 210 
210 - 220 
230 - 240 
240 - 250 
260 - 270 

220 - 230 

250 - 260 
270 - 280 
280 - 290 
290 - 300 
b300 - 310 

310 - 320 
320 - 330 
330 - 340 
340 - 350 
350 - 360 
360 - 520 

Airplane 353 - Traverse 2 
Length of traverse 517.3 sec t 

6,000 

5,500 

- 
-10 04 
-6 03 
-5 .7 
-9 04 
-10 01 
-13 .2 
-10.4 
-4 01 
-10 04 
-6 03 
-3 .8 
-2 08 

-2 08 

-2 -8 

""_ 
""_ 
""- ""_ - 

137,=9 ft 

7 
9 
5 
8 
6 
6 
4 
6 
7 
3 
7 
1 
0 
1 
0 
1 
1 
0 - 

6 Failure in operation of  airspeed-altitude recorcler  prevented  computa-. 
tims for gust velocities and length of traveree in feet. 
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TABLE I.- sa"p3Y OF GUST B S  - Continued 

Airplane 348 - Traverse 1 
Length of traverse 638.7 sec, 186,604 It 

0 - 10 
10 - X) 
20 - 30 
30 - 40 
40 - 50 
50 - 60 
%O - 70 
70 - 80 
80-90 
go - 100 
100 - 110 
110 - 120 
130 - 140 
150 - 160 
160 - 170 
170 - 3-80 
180 - 1% 
1 9  - 200 
200 - 210 
210 - 220 

230 - 240 
240 - 280 
290 - 300 
300 - 380 

1x) - 130 
140 - 150 

220 - 230 

280 - 290 

¶ 

16,000 

16,500 

16,000 

308,518 f t  - 
2 
4 
1 
1 
0 
3 
3 
1 
3 
3 
1 
5 
6 
4 
3 
3 
I 
0 
3 
0 
2 
1 
0 
4 
0 
1 
1 
0 
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I Gust 
gradient 
distance 

( ft 

"- 

Pressure 
altitude 
(ft) 

No . 
of 
gusts 

-4irplane 356 - Traverse 1 
Length of traverse 982.1 aec, 308,518 ft 

380 - 3 9  
390 - 410 
410 - 420 
420 - 460 
460 - 470 
470 - 630 
630 - 640 
64.0 - 650 
650 - 660 
660 - 810 
810 - ,820 
-90 - 830 
830 - 840 
540 - e o  
850 - 930 
930 - 940 

9 0  - 960 
960 - 970 
970 - 980 
980 - 990 

940 - 950 

" 

0 - 70 
70 - 80 
80 - 120 

EO - 130 
130 - 180 
180 - 190 
190 - 200 
200 - 210 
210 - 220 
220 - 230 
230 - 240 

. .- 

-4.1 ""_ ""- ""- 
-5 -3 ""_ 
-2 .a 
-3.4 ""_ ""_ 
-0.8 
-4.1 

-2 05 
""_ 
""_ -"" ""- 
-3.4 
-6.3 
-4.4 ""_ - 

1 
0 
1 
0 
1 
0 
1 
3 
1 
0 
1 
2 
1 
1 
0 
1 
0 
1 
3 
2 
0 

vIc.- 

"" 

""e 

""- ""_ 
Airplane 353 - Traverse 1 

Length of traverse 9 3 . 2  eec, 263,734 f t  

i 1 11,000 ""_ ""_ 
-4 -5 

-3.5 
""_ 
""- ""_ 
-13 -8 ""_ ""_ ""_ ""_ 

-2.5 

-2 -8 

-7 -3 

-3.8 

-5 .o 
-4 .I 

""- 
""_ 
""_ 
""_ 

L 



I 

Fl ight  3 

Airplane 353 - Traverse 1 

- 
-2.2 "".. ""- 
-4.7 
-6.3 -"" ""- ""- ""- 
-3.8 
-8.5 

-11 00 
-11.7 
-5 .7 
-5 -0 
-11 07 

-3 -8 

-3 -8 
-3 -8 
-3 -8 

-" - - 
-6.7 ""- 

""- ""- ""_ 
-6 .O 

-10 .I 
-8.2 
-3.8 

-3.8 
""- 
""- ""_ 
-4.1 
-3.8 
-4 07 

I- 

263,734 ft - 
2 
0 
1 
3 
1 
0 
1 
1 
0 

: 
4 
7 
9 
7 
6 
1 
7 
2 
0 
3 
1 
1 
0 
1 
0 
2 
4 
3 
2 
2 
5 
0 
2 
2 
3 
3 
" 
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620 - 630 
630 - 640 
640 - 650 
650 - 660 
660 - 670 

6% - 690 
670 - 6% 

6~ - 700 
700 - 720 
720 - 730 
730 - 750 
750 - 760 
760 - 770 
770 - 780 
7% - 790 
790 - 800 
800 - 010 
810 - 820 
e o  - 830 
830 - 840 
'540 - 850 
950 - 850 
a50 - Si.0 
8-70 - 880 
8% - 910 

Airplane 353 - Traverse 1 
Length  of traverse 903.2 sec, 263,734 f t  

ll,OOO 
- 
-5 .o 
-4 07 
-3.8 
-6.9 
-6 -3 

' -5 -7 
-4 01 
-7 -5 ""- ""- ""_ 
-4 04 

-4 01 
-2.2 

""_ 
""- ""- 

-3 -6 
-4.1 
-4 01 
-6 .O 
-4.1 
-2 02 ""- ""_ - 

- ""_ 
-7 .o 

-10 04 
""_ 
""_ 
""e 

-8.4 "-" ""_ 
-6.3 

-4.3 
""_ 
""- ""- ""_ 
"" - ""_ 
-6 .O ""_ ""- ""_ ""_ ""_ ""- 

""- 
Y_._ 

no. 
of 
gusts 

" 

2 
4 
5 
1 
6 
2 

1 
0 
1 
0 
1 
1 
7 
2 
1 
1 
2 
3 
6 
5 
5 
3 
1 
0 
" 



NACA RM NO L7J29 25 

i 

TABLE I.- SUMMARY OF G€JST -S - Concluded 

Maximum 
effective 

gust 
velocity 

540 - 570 
570 - 580 
580 - 590 
590 - 600 
500 - 610 
610 - 620 
620 - 630 

650 - 660 

600 - 690 
690 - 700 
700 - 710 
720 - 730 
730 - 740 
740 - 750 
750 - 760 

780 - 790 
790 - 800 
800 - e10 
810 - 820 
e20 - 830 
830 - 840 
040 - &io 
350 - €370 
870 - 880 
880 - 8p0 

- 910 
910 - 920 
920 - 950 
950 - 960 
960 - 970 

630 - 640 
640 - 650 
660 - 670 
670 - 680 

710 - 720 

760 - 780 

970 - 980 
980 - 1000' 

Airplane 351 - Tra-Terse 1 
Length of traverse 998.9 sec, 259,7C 

6,000 

5 9 500 
6,000, 

- 
""- 

-4 .I 

-4.7 
-5 -6 
-3.8 

""- 

""- ""_ 
-4.4 
-5 -3  
-4.7 
-4.7 
-3 .I 
-3.8 
-3.8 
-7 -8 ""_ 

""- ""_ 
-I .9 ""_ 
-3 .a ""- 
-5 -3 ""_ 

""- 
-4.1 ""_ ""_ ""_ ""_ ""_ 

""- ""_ 
-4 07 
-k .1 ""_ ""_ - 

0 
1 
2 
4 
3 
3 
1 
1 
3 
1 
5 
5 
2 

3 
5 
2 
0 
3 
2 
0 
3 
1 
3 
0 
1 
2 
0 
1 
0 
1 
0 
1 
0 
2 
1 
I 
0 

3 

- 
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Date 
dr- 
Lane 
no . 
u_I 

348 

354 

360 

35 3 

353. 

348 

26 , 000 

21,000 

16, 000 

11,000 

21,000 

16,000 

- 
Ira- 
wrsc 
no . 
- 
1 

2 

a3 

1 

1 

2 

1 

2 

1 

1 

2 

- 

T 3 

" 

Draft  location 
f'rom start of 
traverse 

( set 1 

Star t  

59 *9 

26 .3 
48 .o 

92.4 
113 .3 
853.4 

251 .o 
288 .o 
335 -0 

36 .o 
119 .o 

204.8 
24Q .6 
304 *3  
339 -0 
359 -2 

20 00 

281 .o 
320 .o 
334 -0 
398.0 

48.8 
91.2 

409 .R 
464.4 

90 draft velocFties indicated by records. 1 

berage 
draft 

relocity 
( fP5 1 

-31.8 

-x) .5 
28.6 

11.4 
-20 -6 
21.6 

-10.4 
33 -3 
18.2 

30 -3  
17 -4 

1 3  -5 
13.8 
38.5 

-27 02 
35 -7 

12 .o 

39 01 - 37 -5 
35 -3 
-x) .5 

- 34.3 - 17.6 

26.7 
32 -5, 
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TABm I1 .- tX"ARY OF DRCCFT VELOCITY - Concluded 

D 4 t e  

5-27-47 

5-29-47 

night 
no 

2 

3 

"" - 

lir- 
,lane 
no 

- 
360 

35 3 

327 

348 

356 

35 3 

351 

Star t  

204 00 
264 00 
305 .o 
352 *O 
417 .O 
465 00 
491 00 
557 -0 
596 -8 
747 .o 

80 00 
162 .o 
205 -0 
219 -7 

105 00 

170 00 
222 e 5  

347 -0 
378.0 
456 .o 
5 36 00 

2,210 
2,338 
9,509 
3,175 
3,547 
6, 479 
3,646 

9, 363 
2,809 

5,166 
4,596 

10,088 

2,644 
7,260 

6,029 

4,062 
6,617 
9,364 
5, 324 
5,700 
5,012 

-48.9 
-31.1 
-10 05 
12.5 
31 -7 
-27.2 
21 -4 
31.2 

-22 a6 
-28.8 

-10 8 - 14 -7 
30 .o 
-28 .o 

9.2 

11 -4 
-7 .o 
-21.8 
17  -6 
-11 .g 
-9.2 

8mo draft velocities  Infiicated by records. 
"Failure in  operatton of airspeed-etitude recorder prevented comptrta- 

t ions for  draft velocities. 
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Shb,I ec t 

Gusts - Structure 
Gusts - Turbulence 
Gusts - Frequency 

Number 

6.1.2.1 
6.1.2.3 
6.1.2.2 

ABSTRACT 

The gust ancl draft  velocities evaluated f r o m  records of NACA i n s tm 
ments  instfiled in ~ - 6 1 ~  airplanes psrticipating in  thunderstorm flights 
at Clinton County Army Air Field, Ohlo, fromMay 13 to M a y  29, 1947 m e  
presented. 


